Background: Patients with advanced cancer frequently experience functional impairment and reduced quality of life. Therapeutic exercise can provide benefit and be made accessible through the use of tailored programmes. Most studies examining exercise programmes for people with advanced cancer have used quantitative outcome measures and focussed on objective physical function, therefore offer a limited perspective on the experience of exercise participation. Methods: This qualitative study explored patients' experiences of an exercise programme within a palliative care setting. The interviews focussed on the perceived impact on all aspects of quality of life. Results: Nine people with advanced cancer, attending a hospice-based exercise programme, completed a one-to-one interview with a senior physiotherapist to explore the physical, emotional, and social impacts of their participation. Interviews were audiotaped, transcribed verbatim and analysed using interpretive phenomenological analysis. Patients reported an awareness of the positive physical, psychological, and social consequences of exercising. Their experiences reflected on all dimensions of quality of life, the impact of others and the sense of meaning gained through participation in exercise. Conclusion: Our findings highlight that exercise in palliative care should not be viewed solely a physical intervention, but one that has potential to enhance many aspects of patients' quality of life.
Introduction
People with advanced cancer encounter complex problems due the disease and its treatment, which impact adversely on their daily lives. 1 In particular, cancer causes functional impairment including a reduced exercise capacity, physical inactivity, and a loss of ability to complete basic and extended activities of daily living. 2 Functional deficits often compound patient suffering through emotional and social distress, physical dependency and a lowering of selfefficacy, all contributing to a poor quality of life. 3, 4 This is especially evident in patients with progressive disease, who face a high symptom burden and often experience a rapid loss of function. Strategies to improve, maintain, or slow down the decline in, physical function may impact positively on quality of life. 5 Strong evidence supports the use of exercise in people with early stage cancer as a safe, well-tolerated intervention that can reduce symptoms and improve physical and psychological functioning, translating into improvements in overall quality of life. 6 The role of exercise for people with progressive, incurable cancer has received relatively little attention. Studies have shown that physical benefits can be achieved in selected patients, 7 but the focus has been on objective markers of physical performance. 5 As such, the benefits of exercise on broader psychological or existential aspects of function may not have been fully realized, and exercise is not widely regarded as an intervention to improve quality of life. In the context of advanced progressive cancer, relief of suffering may be an equally important focus as any objective functional gain. When studying the effects of exercise on quality of life, generic health status questionnaires such as the EQ-5D
™ fail to capture the range and depth of patients' emotions, behaviours, and reasoning. In patients receiving palliative care, objective quality of life instruments may also be unresponsive due to floor effects. Patients' own perceptions will provide rich and meaningful data about their experience of exercise. To date, only two studies have investigated experiences of patients with advanced cancer undertaking exercise. The first highlighted the secure and caring group dynamic that an exercise class offered, which enhanced patients' coping. 8 In the second, patients reflected on the structure that physical activity gave everyday life. 9 We report qualitative findings from interviews with patients who participated in an individually tailored exercise programme, offered within a hospice setting. Our aims were to gain insight into the experiences of patients living with cancer taking part in exercise classes, the meaning they attached to participation, and to understand how they perceived participation to have affected their lives.
Methods
We adopted a Heideggerian phenomenological approach with the goal of increasing understanding of the meaning of human experiences through an interpretive methodology. 10 Phenomenology emphasizes understanding more than description to allow a greater depth of insight into the patient's world as they experience it and the meanings they attach to those experiences. The Heideggerian tradition is known as hermeneutic or interpretive; the goal being to increase understanding of the meaning of human experiences or practices. 10 Heidegger 11 describes 'being-in-the-world' as we are constantly adapting to situations and the phrase refers to the way human beings exist, act and are involved in the world. He advocates the utilization of hermeneutics as a method founded on the ontological view that lived experience is an interpretive process.
Setting
This study was conducted in the Marie Curie Hospice Day Therapy Unit in Hampstead, London. The hospice adopts a multi-disciplinary approach to rehabilitation and the gym, where exercise takes place, is staffed by physiotherapists, occupational therapists and volunteers. About 50 patients attend the gym each week. Each patient follows an individually tailored exercise programme, devised taking into consideration their personal aims, ability and relevant contraindications or precautions. Exercise stations include a static bike, treadmill, a MOTOmed ® and various fixed resistance machines to improve upper limb and lower limb strength. The length of session depends on the patients' ability and fitness levels and can vary between 10 minutes and 1.5 hour. The majority of users attend once or twice a week and are encouraged to exercise at home also. There is no cap on programme length, but patients are given information about available local gyms as appropriate once they are confident with their exercises if this is a more convenient option for them. Patients do not have to enrol in a particular programme but follow a plan specifically designed for their needs.
Sampling
Information about the study was displayed on a poster in the gym. Interested patients were offered a participant information sheet and included if they had attended the gym on at least three occasions, were able to verbally convey their thoughts and views on its impact, and had cancer that could not be cured. It was felt that patients who had attended only once or twice may not have had sufficient experience to comment in depth on its effects. In line with our phenomenological approach and focus on the quality of the study phenomenon, a minimum of six participants were sought. Recruitment continued throughout the time period covered by ethical approval. 
Interviews
One-to-one interview is considered the main method of data collection in phenomenological research.
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Interviews were scheduled at the patient's convenience while they were attending the Day Therapy Unit and were conducted in a comfortable room without any interference. The interviewer (KT) was a senior physiotherapist with extensive clinical experience and a clinical relationship with study participants. As this study represented her first qualitative research, interview techniques were piloted and supervision was offered by an experienced independent academic tutor. Each semi-structured interview began with a verbal description of the purpose of the study; to understand patients' experience and perceptions. The research question was used as the first interview question; 'Can you explain to me whether participating in the gym sessions here has, in any way, affected your quality of life?' It was felt that the initial question should encompass the main theme of the interview and allow patients to explore and verbalize their experiences freely. After the patient had answered this initial question, the interviewer invited patients to clarify or expand on what had been said, using ideas that had emerged from the dialogue. The interviewer asked follow-up questions and on occasions, used appropriate standardized prompts to explore the physical, emotional and social impacts (see Supplementary material). Data handling and analysis
Interviews were audio recorded, transcribed verbatim, and participants' were allocated a pseudonym. Data analysis was carried out manually (KT) following guidelines for interpretive phenomenological analysis. 13 Each printed transcript was read and initial thoughts, comments and points of potential significance were recorded. Each transcript was then re-read several times. Margins were used to make notes on anything that seemed significant or of interest, to identify convergences and contradictions, and to transform initial notes and ideas into more specific themes or phrases. This involved further reading of the texts to reduce data by establishing connections between preliminary themes and clustering them appropriately. Majorthemes, themes and sub-themes were described and verified by an independent academic tutor. Major-themes were common to all participants, while themes and subthemes were created from fewer patient extracts.
Results

Participants
Ten patients consented to be interviewed, however, one participant died before the interview could take place. Nine interviews were completed. Table 1 below provides information about study participants. Participants' ages ranged from 55 to 82; six were married, two single and one widowed; all had a cancer diagnosis (lymphoma, breast, ovarian, prostate, myeloma, pancreatic, brain, and lung); three had attending the gym 10 or less times, three had attended 11-20 times, and three greater than 20 times (highest attendance over 100 times).
Findings
Three major-themes emerged from the data: consequences of attending; impact of others; and sense of meaning. Table 2 presents the emergent majorthemes, themes, and sub-themes.
Major theme 1: consequences of attending
The major theme of consequences of attending the gym, as described by participants, could be broadly separated into two emergent themes: physical consequences and psychological impact.
Theme: physical consequences
All participants reported physical impacts of attending the gym. They described physical problems associated with living with advanced cancer and/or the treatment they had received. These included: loss of muscle power and bulk; generalized weakness and tiredness; problems with balance; movement difficulties; and pain. Participants also shared difficulties engaging in previous activities such as walking, dancing, and gardening.
Sub-theme: strength and fitness Improvements in physical status, as a result of attending the gym, were described by all participants. These included increases in strength, fitness, movement, and function.
…it's strengthened the legs and the upper body. Very specifically it's a geared programme designed for my particular needs to get the strength back in the legs to get some balance back.
Andrew, 74, living with metastatic prostate cancer
The individually designed nature of the programme was recognized as a particular positive for participants.
Sub-theme: movement and function
Impacts of exercise upon movement and function in their day-to-day life were also shared by participants. The functional benefits of exercise experienced by participants included positive impacts upon their mobility, walking, movement, and flexibility.
They are getting me mobile and much better especially like at home, because I have stairs to climb. I haven't got a lift where I live…and it's helped me no end getting up the stairs…It's been very very beneficial to me, really wonderful.
Rachel, age 82, living with metastatic ovarian cancer
Sub-theme: physical cost of not attending
Patients also appeared to be very aware of the physical impact that not attending would have on them, expressing that their balance; muscle bulk, movement and The positive impact upon their ability to continue dayto-day activities, and upon their quality of life, was recognized.
Theme: psychological impact
The psychological impacts of exercising, and attending the gym, were evident from the interviews. Whilst some participants described the depression, frustration, anger and powerlessness associated with living with advanced cancer and disability, exercising in the gym provided them with a source of positivity and focus.
Sub-theme: positive emotional effects
Patients' described the soothing emotional influence of attending the gym, which they considered relieved their stress, and promoted calm and relaxation. Participants experienced the uplifting effects of exercising in the gym, including: feelings more focussed, cheerful, energized, boosted, and having an improved mood.
I'm glad we had the conversation. It has made me think about what the gym, I was thinking about it before, meant to me. I can't see it like huge physical, but it is the mental and emotional benefits of the gym Diana, aged 55, living with metastatic lung cancer Sub-theme: positive outlook on life and self However, these positive emotional impacts were also extended to life outside of the gym. Attending the gym not only affected participants' mood, but also the way they perceived themselves, their lives and their situation.
It would be easy to think of myself as an invalid, em because I can't do what I used to be able to do, but it slows down the slide into invalidity mentally if you see what I mean. Less likely to think of myself as an invalid…Yeah… it has had a positive effect on the way I view myself.
Jenny, aged 57, living with metastatic breast cancer
Sub-theme: sense of achievement
For some participants attendance at the gym was also associated with a sense of achievement relating to: actually getting to the gym, carrying out the exercises, and, in one case, having managed to do more than the week before. The sense of achievement was present, regardless of duration or intensity of exercise.
And having done it (the exercise), I feel, I feel a sense of achievement as though I have a small halo around my head.
Mary, aged 77, living with brain tumour Major theme 2: impact of others
The second major theme emerging from the data was impact of others. Patients in the gym are not exercising alone and all patients mentioned the effect that others have on their experience, both other patients and the impact of staff.
Theme: influence of other patients
The influence of other patients was mentioned by all but one of the interviewees. Six appeared to have an overwhelmingly positive experience of exercising in a group setting:
Sub-theme: encouragement/camaraderie There are many references to participants being encouraged by other patients in the gym, and the sense of camaraderie amongst them.
you're sort of encouraging them and they are probably encouraging you as well to get in there and do Catherine, aged 55, living with multiple myeloma
Often participants also described that seeing others in a similar situation was heartening and encouraging.
everyone is in the same boat all trying to get your limbs to work and that's what I really, really like about it.
Jenny, aged 57, living with metastatic breast cancer Sub-theme: positive comparison with others However, sharing the gym space also enabled participants to compare themselves to others who were not as physically fit or able as themselves. They described admiration for others who are in a worse physical state and still exercising.
it gives you the incentive…to do your own exercise, I think you know, when you see people who can't move as, as well as yourself, and they are actually sitting there on the bike, or you know, and giving it a go. You think…if they can do it, give it a go and you can do it well. I think it encourages you, you know it gives you the incentive to do your own exercise Catherine, aged 55, living with multiple myeloma
Sub-theme: social interaction
The gym also served a social function, offering an alternative environment where social interactions took place, promoting a sense of belonging and feeling of engagement with others. Patients commented on the community environment that the gym creates.
I live alone and it gets you out, gets one out, and it gets you meeting people, which is a good thing.
Jenny, aged 57, living with metastatic breast cancer Sub-theme: loss However, a consequence of the social nature of the gym, and becoming closer to other patients, was the sense of loss when they were no longer able to attend, or died. Only two participants mentioned loss, however through the researcher's years of experience in the gym, the deep impact of the loss of fellow patients has been observed, as described below.
And the sad bits of it when I miss people who are not there and they've died.
Diana, aged 55, living with metastatic lung cancer
Theme: professional involvement
Participants' experiences of the gym were also shaped by the involvement of the professional staff, as well as the professionals' expectations. Seven participants commented on the experience of having professional involvement in the gym.
Sub-themes: professional support
Participants acknowledged the level of support and attention they received from professionals, which contributed to a sense of belonging, as described below.
You can belong here which is wonderful, and I do appreciate it and it does makes me feel very grateful at times and also the support is phenomenal, you know.
Diana, aged 55, living with metastatic lung cancer
Sub-theme: expectations However, they were also mindful of the expectations of staff. Staff managed to encourage patients, whilst also ensuring they did not have a sense of failure if they were unable to complete a particular exercise. Three participants talked about the attitude of the physiotherapists towards the amount of exercise they are able to do.
So there is an expectation that you will do your best to get whatever is able to be got out of you, that you are going to do it and…whatever you achieve is an achievement and that is a psychological boost as well as a physical boost.
Mary, aged 77, living with brain tumour This encouragement without expectations was pivotal for participants in order to maintain positivity when attending the gym.
Major theme 3: sense of meaning
The third major theme emerging from the data related to participants feelings towards the gym, and the meaning they associated with it. This theme encompassed attitudes towards exercise in the gym, playing an active role in optimizing their wellbeing, and facing the future.
Theme: attitudes towards exercise in the gym
Participants described their attitudes towards the gym, both the importance of attendance, but also the toil, and crucial work, it involved.
Sub-theme: importance
The value of attending the gym setting was recognized by participants, as was its importance as part of the treatment process, compared to other therapies.
I think it's almost essential (to have a gym in a hospice). Because I don't feel the patients are getting 100% treatment if they don't have that…I think it's vital to have machines. I mean I've seen what happens to the other patients here and they certainly seem to be better for it.
Lorraine, aged 80, living with ovarian and pancreatic cancer Sub-theme: toil However, participants also described their dedication to the programme, akin to a job or work, and the determination required to continue the programme alongside their illness.
I think we work, people in there. You know in an ordinary gym you kind of see people preening and looking absolutely beautiful, watch me, watch me, they are so good at things, beautiful to look at. Yes it's different. We are here to do some work, it's more that keeping fit. I think sometimes you have to be quite determined to do this gym, when you are not well Diana, aged 55, living with metastatic lung cancer
The ethos in the hospice gym related to more than just keeping fit or enjoying the experience, as would be the case in a more generic gym setting, but also to the work that needed to be done to optimize their health.
Theme: active in own wellbeing
This sense of working to promote their own wellbeing was recognized by seven of the participants. They were not passive recipients of care, but physically doing something to help themselves, retaining a degree of choice and control.
Sub-theme: positive involvement in own health
Participants reported feeling good about doing something for themselves, and the positive emotional impact associated with this active involvement in their own healthcare.
it makes me feel physically better but it makes psychologically better too. I feel that I have done something for my own benefit
Mary, aged 77, living with brain tumour Sub-theme: reclaiming control However, they also described how participation in the gym programme helped to redress the balance of control. Where cancer leaves the individual feeling powerless, participation in the gym programme empowered them to reclaim some control.
I am actually doing something to keep well. That feels really good in the situation where cancer makes you feel very powerless because it's out of your control. Here is something albeit small but to me know it's big, it is in my control, keeping this aspect of keeping well. I can get to the gym, I can walk, I can make my heart rate increase, I can strengthen my limbs as much as I'm able. That control is very good for someone who feels they have so little control Diana, aged 55, living with metastatic lung cancer This is further demonstrated by the participant's repeated use of the first person pronoun ('I'), demonstrating ownership and agency in this role.
Sub-theme: importance of choice
Relating also to the importance of control, participants valued having choices to make. This patient describes how deciding to come to the gym gives her a sense that she is still in a position where she has choices to make.
one of the things that happens as you get ill is that your choices get swept away inevitably I'll end up with no choices at all but having things to choose today. I can choose not to come but I choose to come and I'm in control then.
Jenny, aged 57, living with metastatic breast cancer Theme: facing the future All participants interviewed had incurable cancer, and it was anticipated that their health would continue to deteriorate as their disease progressed. Some of the participants interviewed alluded to the future and the extent of the impact participation in the gym programme had on their outlook.
Sub-theme: prolonging independence
Three patients spoke about how exercising played a role in maintaining as great a level of function as possible, for as long as possible.
I'm sure that the visits to the gym are actually helping, it's postponing the day that I will lose mobility. I'm not saying that it's a major factor but I'm sure it does help.
Jacob, aged 62, living with metastatic prostate cancer
The exercise programme was viewed as a tool or weapon to push back against the progressing illness.
Sub-theme: confidence and hope
The programme was also described in relation to the confidence and hope it instilled in participants, reminding them of what they are able to achieve.
And I think the exercise does help me to maintain what I've got, you know, level of fitness and I think it reminds me that I can do things Jenny, aged 57, living with metastatic breast cancer Sub-theme: declining despite exercise However, participants also recognized their deterioration despite exercising. When their health was fluctuating, it impacted upon how much exercise they are able to do, compared to previous sessions.
doesn't feel so good. Being able to do less. I may not be able to do so much today, I've got some work to do in learning to accept that you go up and then down and not just up Jenny, aged 57, living with metastatic breast cancer However, this did not necessarily deter participants from attending the gym, as described by one participant.
I'm pleased to be able to do it. I'm pleased to be able to do that, even if it's less than the month before and even if the month before is less than month before and even if it's dwindling.
Jacob, aged 62, living with metastatic prostate cancer Sub-theme: not giving up Lastly, participants described the pivotal role of the exercise programme, and attending the gym, in maintain hope, and not giving up. Despite their advancing disease they had not resigned themselves to the fact that nothing can be done, and chose to spend their time trying to maximize their physical potential.
It doesn't do to just give up; I know that, I've just got to fight it.
Susan, age 77, living with advanced lymphoma
As well as not giving up, participants described exercise as a proactive way of combating their illness, and a means to maintain their quality of life. Not giving up was often associated with battle metaphors.
Obviously there are other forces at work in my body…but the gym is actually a weapon I have against these forces of mobility and what's working against that and which will eventually win, but nonetheless I can push it forward in time. So in that sense, it helps me keep a certain quality of life.
Discussion
We interviewed patients with advanced cancer participating in a hospice-based exercise programme within palliative care. Patients shared experiences and related exercise to perceived impacts upon their physical condition, psychological state and cognitive functioning, suggesting that participation had a positive effect on quality of life. Major-themes from the interviews were the consequences of attending, both physical and psychological, the impact of others, professional and peers, and the sense of meaning gained through participation. These themes link to known constituents and moderators of quality of life in advanced cancer, including one's health state, relationships, and future outlook.
14 These findings of this qualitative study augment and extend those reported in previous quantitative studies. Participants' experiences regarding physical improvements are in line with improvements in objective physical function found in exercise trials in patients with advanced disease in hospital 5 and hospice outpatient settings. 15 Participants were able to find and convey meaningful benefit from improvements in strength, for example, into an ability to climb the stairs in their home with more ease. According to Cohen and Leis, 14 physical functioning is one of the most important determinants of quality of life. Indeed, patients with advanced disease often report distress from the loss of ability to manage daily activities independently. 4 Patients also described psychological benefits of participation in exercise, and attending the gym impacted positively upon their outlook on both their life and themselves. The sense of achievement described by patients in this study also echoes previous literature. 16 Our findings lend further support to the notion that exercise can provide benefits beyond physical outcomes, and have a positive impact on quality of life through an improvement in psychological status. The impact of others in the gym, both staff and patients, had an overall positive effect on the experience of exercise. Patients reported that they felt supported by the staff in the gym. Cohen and Leis 14 highlighted quality of care as an important determinant of perceived improvements in quality of life and here the staff role was central to a positive patient experience of exercise. The gym in the hospice is staffed by professionals and volunteers. Both groups contributed to the social environment described, which highlights an important novel role for hospice volunteers. The social dimension of exercising with other patients has been reported in previous studies. 17, 18 Participants spoke about feelings of belonging, membership and a shared experience which emerged from the group setting. One down side of exercising with others in this particular setting was the loss participants' felt when someone died, or was no longer able to attend due to deteriorating health. This theme of shared loss has not to our knowledge been reported in the rehabilitative literature, but is recognized in others with chronic disease, particularly in relation to facing one's own mortality.
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Interesting findings also came under the theme 'sense of meaning'. At times patients viewed exercise in the gym as a 'job', and their attitude was one of preparedness for the serious task ahead. This was further underpinned by the sense of agency and responsibility patients described in their approach to their time in the gym. Participants expressed strong feelings relating to being actively involved in their own wellbeing. The importance of a sense of reclaimed control has been reported elsewhere 20 as has the negative impact on quality of life when patients perceive a lack of control over their own life. 14 Those attending the gym enjoyed a sense of control when able to attend, as well as when able to choose what type of exercises to do, and what order to do them in whilst in. Whilst this flexibility may compromise the potential for physical benefit and be discouraged in an intensive training setting, it appeared to foster a feeling of ownership which may encourage regular attendance. 21 When considering the future, patients mentioned the importance of prolonging independence and one specifically spoke about delaying dependence on others for as long as possible. Participants talked about how the gym gave them confidence and hope that there was something that could be done to improve their situation. Some patients used battle metaphors and terms such as 'fight' and 'weapon' when talking about the interplay between their illness and the exercise classes. Patients place great value and importance in attending dedicated spaces for exercise, but this resource is not commonplace and many patients with advanced cancer are not able to access similar services. Patients receiving palliative care often have difficultly accessing mainstream gym facilities, and there are calls to improve provision 22 and staffing 23 of rehabilitation services within the hospice sector. In early stage or curable cancer, patients often and rightly perceive that their physical status will improve with exercise. In contrast, many patients within this setting were unable to improve physically due to the constraints and impairments of their disease, as well as its progressive nature. The fact that patients continued to exercise, often in the face of deterioration, suggests that physical improvements, in and of themselves, are not the only reason to exercise. Many patients clear reported overall benefit, even though gains were not reflected in their physical performance. The concept of 'declining despite exercise' has not received recognition in previous literature but is important for palliative rehabilitation to acknowledge and understand. Additional work to better understand this area would be valuable. Further areas for future research could include exploration of the existential benefits of exercise, e.g. on spirituality and feeling at peace, as well as acknowledging functional maintenance as a successful outcome in the context of advancing illness.
Limitations
There are limitations to the study. One researcher, who was relatively inexperienced and involved in the clinical care of study participants, conducted interviews and analysed transcripts. It is possible that her involvement in participants' clinical care may be impacted upon the conduct of the interviews. However, to mitigate against this, interview techniques were piloted, followed a stringent methodology, and themes were checked and verified independently by the research supervisor. In addition, the gym does not function independently but is part of a large Day Therapy Unit. The interview topics were constructed to focus on this aspect of care, though we acknowledge the possible impact of other services. In some respects, it is incongruous to look at participation in exercise at the gym without recognizing its setting with a palliative care unit.
Conclusion
This study sought to understand the experience of exercise as part of a group in a hospice gym setting, and perceived effects on quality of life in people with advanced cancer. Rehabilitation in cancer care has tended to focus on physical function using objective outcomes. Our findings highlight that exercise has broad effects on quality of life in this setting. New insights into the meanings and values attributed to exercising have emerged, extending beyond physical dimensions of quality of life. Positive experiences of gym attendance arose from perceived gains in psychological health, the impact of others, and being actively involved in their own wellbeing.
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